
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

91
3 

70
7

A
1

(Cont. next page)

TEPZZ 9_¥7Z7A_T
(11) EP 2 913 707 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
02.09.2015 Bulletin 2015/36

(21) Application number: 15156789.8

(22) Date of filing: 26.02.2015

(51) Int Cl.:
G02F 1/1333 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 28.02.2014 US 201461946190 P
28.02.2014 US 201461946166 P
16.07.2014 KR 20140089691

(71) Applicant: Samsung Electronics Co., Ltd
Gyeonggi-do 443-742 (KR)

(72) Inventor: Ahn, Joon Seok
Gyeonggi-do (KR)

(74) Representative: Appleyard Lees
15 Clare Road
Halifax HX1 2HY (GB)

(54) Rear chassis for a curved panel display

(57) A curved panel display in which an internal chassis (16) supporting a back-light assembly (12) and optical sheets
(17) is produced as a curved unit to match the curvature of the final display.
However, the chassis (16) needs to have a certain minimum thickness to support the components mounted on to it, and
the thicker the chassis is, the more difficult its manufacture as a single unit becomes.
In order to simplify manufacturing, the chassis is assembled from prefabricated components such as a rectangular back-
plate (161), and frame segments (162, 163, 164) which are mounted at the edges of the back-plate. Either the backplate
or the frame segments are prefabricated as curved components, so that, on assembly, the stiffer curved component
forces the less stiff non-curved component(s) to bend thus achieving a curved unit. Alternatively, all the component parts
are prefabricated as curved components.
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Description

BACKGROUND

1. Field

[0001] One or more exemplary embodiments relate to
a display apparatus having a curved display equipped
with both lateral ends protruding forward, a chassis there-
of, and a manufacturing method thereof.

2. Description of the Related Art

[0002] Generally, a display apparatus includes a dis-
play module, i.e., a display, that displays images. Exam-
ples of display apparatuses include televisions or moni-
tors.
[0003] A display apparatus having a display formed in
a curved shape with lateral ends thereof protruding for-
ward has been proposed.
[0004] The display may include optical sheets, a diffu-
sion plate, and a backlight unit enclosed with front and
rear chassis.
[0005] However, when the display is curved, the optical
sheets may be wrinkled, and the quality of the display
may be reduced.
[0006] Further, in order to accommodate the various
components of the display, at least one of the front and
rear chassis must have a certain thickness. However, it
is difficult to manufacture a chassis having a curved
shape with the certain thickness in a single process. Ac-
cordingly, what is needed is a more easily manufactured
curved chassis.

SUMMARY

[0007] Therefore, an aspect of one or more exemplary
embodiments is to provide a display apparatus with a
more easily manufacture a curved rear chassis.
[0008] Additional aspects of one or more exemplary
embodiments will be set forth in part in the description
which follows and, in part, will be obvious from the de-
scription, or may be learned by practice of one or more
exemplary embodiments.
[0009] In accordance with an aspect of one or more
exemplary embodiments, a display apparatus includes:
a display panel configured to display an image; and a
rear chassis arranged at a rear side of the display panel,
the rear chassis including a back plate forming a back
surface of the rear chassis, an upper frame coupled to
an upper end of the back plate, and a lower frame coupled
to a lower end of the back plate, wherein the rear chassis
is curved so that lateral sides thereof protrude forward.
[0010] The back plate may be coupled to the upper
frame and the lower frame, at least one of the back plate,
the upper frame, and the lower frame are modified to
have a curved shape.
[0011] The upper frame and the lower frame are curved

so that lateral sides thereof protrude forward, and when
the back plate is coupled to the upper frame and the lower
frame, the back plate may be curved to correspond to
the curve of the upper frame and the lower frame.
[0012] The back plate is curved so that lateral sides
thereof protrude forward, and when the upper frame and
the lower frame are coupled to the back plate, the upper
frame and the lower frame may be curved to correspond
to the curve of the back plate.
[0013] The back plate, the upper frame, and the lower
frame may be connected through fastening members.
Each of the back plate, the upper frame, and the lower
frame may include fastening holes through which the fas-
tening members pass. The fastening holes provided in
the upper frame and the lower frame may be spaced
apart from each other at predetermined distances, and
the fastening holes provided in the back plate may be
spaced apart corresponding to the spacing between the
fastening holes provided in the upper frame and the lower
frame.
[0014] The back plate may be curved so that lateral
sides thereof protrude forward, and the upper frame and
the lower frame may be curved corresponding to the cur-
vature of the back plate.
[0015] The rear chassis may further include two lateral
frames coupled to respective lateral ends of the back
plate.
[0016] The two lateral frames, the upper frame, and
the lower frame may be formed as a continuous frame.
[0017] The display apparatus may further include: a
backlight unit arranged in the rear chassis configured to
provide light to the display panel, the backlight unit com-
prising a board arranged in front of the back plate and a
plurality of light emitting diodes (LEDs) arranged on the
board.
[0018] The display apparatus may further include: a
diffusion plate arranged behind a rear side of the display
panel; at least one optical sheet arranged on a front sur-
face of the diffusion plate between the display panel and
the diffusion plate; and a middle mold configured to sup-
port the display panel and an outer wall of the diffusion
plate in such a manner that the display panel and the
outer wall of the diffusion plate are spaced apart from
each other by a predetermined distance. The middle
mold may include at least one diffusion plate support unit
that is in direct contact with the front surface of the diffu-
sion plate so as to directly support the diffusion plate.
[0019] The at least one diffusion plate support unit may
include a plurality of diffusion plate support units spaced
apart from each other along the outer wall of the diffusion
plate.
[0020] The at least one diffusion plate support unit may
be extended along an entirety of the outer wall of the
diffusion plate.
[0021] The display apparatus may further include: a
source printed circuit board (PCB) coupled to the display
panel through a flexible PCB. At least one of the upper
frame and the lower frame may include a board support
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unit extending in a vertical direction configured to support
the source PCB
[0022] In accordance with an aspect of one or more
exemplary embodiments, a display apparatus includes:
a display formed in a curved shape so that both lateral
sides thereof protrude forward. The display may include
a display panel, a diffusion plate arranged behind the
display panel, a middle mold configured to support the
display panel and the diffusion plate, and at least one
optical sheet arranged on a front surface of the diffusion
plate. The middle mold may include at least one diffusion
plate support unit directly supporting an outer wall of a
front surface of the diffusion plate.
[0023] The at least one diffusion plate support unit may
be extended along an entirety of the outer wall of the front
surface of the display panel.
[0024] The at least one diffusion plate support unit may
include a plurality of diffusion plate support units spaced
apart from each other along the outer wall of the front
surface of the diffusion plate.
[0025] In accordance with an aspect of one or more
exemplary embodiments, a chassis includes: a back
plate forming a back surface of the chassis; an upper
frame coupled to an upper end of the back plate; and a
lower frame coupled to a lower end of the back plate.
The chassis is curved so that lateral ends of the back
plate, the lower frame, and the upper frame protrude for-
ward.
[0026] The upper frame and the lower frame are curved
so that lateral sides thereof protrude forward. When the
back plate is coupled to the upper frame and the lower
frame, the back plate is curved corresponding to the cur-
vature of the upper frame and the lower frame.
[0027] The back plate is curved so that lateral sides
thereof protrude forward. When the upper frame and the
lower frame are coupled to the back plate, the upper
frame and the lower frame are curved corresponding to
the curvature of the back plate.
[0028] The back plate may be curved so that lateral
sides thereof protrude forward, and the upper frame and
the lower frame may be curved corresponding to the cur-
vature of the back plate.
[0029] The chassis may further include two lateral
frames coupled to respective lateral ends of the back
plate.
[0030] The upper frame may include a plurality of slits
configured to provide flexibility to the upper frame, and
the lower frame may include a plurality of slits configured
to provide flexibility to the lower frame. The back plate
may include a honeycomb structure disposed between
two plates.
[0031] In accordance with an aspect of one or more
exemplary embodiments, a method of manufacturing a
chassis includes: affixing a lower frame to a lower end
of a back plate forming a back surface of the chassis;
and affixing an upper frame to an upper end of the back
plate. The chassis is curved so that lateral ends of the
back plate, the lower frame, and the upper frame protrude

forward.
[0032] The back plate may have a curved shape, and
the affixing the lower frame and the affixing the upper
frame may curve at least one of the lower frame and the
upper frame corresponding to the curvature of the back
plate.
[0033] The lower frame and the upper frame may be
curved shape, and the affixing the lower frame and the
affixing the upper frame may curve the back plate corre-
sponding to the curvature of the lower frame and the up-
per frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] These and/or other aspects of the one or more
exemplary embodiments will become apparent and more
readily appreciated from the following description taken
in conjunction with the accompanying drawings.

FIG. 1 is a perspective view of a display apparatus
according to an exemplary embodiment.
FIG. 2 is an exploded perspective view of a display
of a display apparatus according to an exemplary
embodiment.
FIG. 3 is a cross-sectional view of a display of a dis-
play apparatus according to an exemplary embodi-
ment.
FIG. 4 is an exploded perspective view of a rear chas-
sis of a display apparatus according to an exemplary
embodiment.
FIG. 5 is an enlarged view of portion A of FIG. 3.
FIG. 6 is a cross-sectional view of a diffusion plate
support unit of a display apparatus according to an
exemplary embodiment.
FIG. 7 is an exploded perspective view of a rear chas-
sis of a display apparatus according to an exemplary
embodiment.
FIG. 8 is an exploded perspective view of a rear chas-
sis of a display apparatus according to an exemplary
embodiment.
FIG. 9 is a conceptual diagram illustrating a method
for coupling a back plate of a rear chassis to an upper
frame and a lower frame of a display apparatus ac-
cording to an exemplary embodiment.
FIG. 10 is a cross-sectional view of a display of a
display apparatus according to an exemplary em-
bodiment.

DETAILED DESCRIPTION

[0035] Reference will now be made in detail to one or
more exemplary embodiments, examples of which are
illustrated in the accompanying drawings, wherein like
reference numerals refer to like elements throughout.
[0036] Referring to FIG. 1, the display apparatus 1 may
include a display 10, i.e., a display module, for displaying
images and a case 20 for accommodating various elec-
tronic components.
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[0037] The display 10 is curved such that lateral ends
thereof protrude forward on the basis of the central por-
tion.
[0038] The case 20 is formed to cover not only top,
bottom, left, and right sides of the display 10, but also a
rear side of the display 10. The case 20 is curved to cor-
respond to the curve of the display 10. The case 20 may
include a stand 21 for allowing the display apparatus 1
to stand upright.
[0039] A power-supply board for powering the display
apparatus 1, a signal processing board for processing
various images and sound signals, a panel drive board
for controlling a display panel 11 to be described later,
and a timing control board for supplying image signals
to the display panel 11 are disposed between the display
10 and the case 20.
[0040] Referring to FIGS. 2 and 3, the display 10 in-
cludes a display panel 11 for displaying a screen image;
a backlight unit 12, i.e., a backlight, disposed behind of
the display panel 11 to provide light to the display panel
11; a diffusion plate 13 disposed between the backlight
unit 12 and the display panel 11; a middle mold 14 to
support the display panel 11 and the diffusion plate 13;
a front chassis 15 coupled to a front side of the middle
mold 14 to maintain a connection state between the dis-
play panel 11 and the middle mold 14; and a rear chassis
16 coupled to a rear side of the middle mold 14 and con-
figured to accommodate the backlight unit 12, the rear
chassis 16 being arranged at the rear of the display panel
11.
[0041] The display panel 11 is formed in a rectangular
flat panel, and a source printed circuit board (PCB) 101
is coupled to an upper end and a lower end of the display
panel 11 through a flexible PCB 102. The scope or spirit
of the present invention is not limited thereto, and the
flexible PCB 102 may also be coupled to either one of
the upper end and the lower end of the display panel 11
as necessary.
[0042] The backlight unit 12 may include a board 121
shaped as a rectangular flat panel; a plurality of light emit-
ting diodes (LEDs 122) installed on the board 121, to emit
light; and a plurality of lenses 123 installed on the LEDs
122, to focus light generated by the LEDs 122. In accord-
ance with one or more exemplary embodiments, the
backlight unit 12 may include a plurality of boards 121
classified into vertical boards arranged in parallel in a
vertical direction and horizontal boards arranged in par-
allel in a horizontal direction. A plurality of LEDs 122 and
a plurality of lenses 123 are installed on the plurality of
boards 121. A shape of the plurality of boards 121 may
correspond to a shape of the display panel 11, but the
display panel 11 may have a larger size than the plurality
of boards 121.
[0043] The diffusion plate 13 is formed in a rectangular
flat panel corresponding to the display panel 11, and is
formed of a transparent material so as to diffuse light that
passes through the diffusion plate 13. According to one
or more exemplary embodiment, diffusion plate 13 is dis-

posed between the middle mold 14 and the rear chassis
16.
[0044] A plurality of optical sheets (17A, 17B, 17C) is
arranged on a front surface of the diffusion plate 13 so
as to improve optical characteristics of the light. The op-
tical sheets (17A, 17B, 17C) may include a diffusion sheet
17A, a prism sheet 17B, and a protective sheet 17C. The
diffusion sheet 17A further diffuses light that passed
through the diffusion plate 13. The prism sheet 17B is
located on a front side of the diffusion sheet 17A, and
includes a prism-shaped pattern to allow light diffused
by the diffusion sheet 17A to be concentrated in a direc-
tion perpendicular to the display panel 11. The protective
sheet 17C is disposed on a front side of the prism sheet
17B to protect the prism sheet 17B.
[0045] The optical sheets (17A, 17B, 17C) may be
formed of a resin film that can be easily modified. There-
fore, the shape of the optical sheets (17A, 17B, 17C) may
be modified to correspond to a shape of the diffusion
plate 13. In addition, each of the optical sheets (17A,
17B, 17C) is formed to have a shorter length and width
than the diffusion plate 13, so that an outer wall of the
front surface of the diffusion plate 13 is not covered by
the optical sheets (17A, 17B, 17C).
[0046] The middle mold 14 is formed in a rectangular
ring shape to support the outer wall of the display panel
11. The middle mold 14 includes a panel seating unit
14a, i.e., a panel support portion, in which the display
panel 11 is seated and supported, and a diffusion plate
support unit 14b, i.e., a diffusion plate support portion,
extended from a back portion of the panel seating unit
14a so as to support the diffusion plate 13. As can be
seen from FIG. 5, several diffusion plate support units
14b may be spaced apart from each other corresponding
to the outer wall of the diffusion plate 13.
[0047] The diffusion plate support unit 14b may directly
support the outer wall of the front surface of the diffusion
plate 13 that is not covered by the optical sheets (17A,
17B, 17C). Therefore, the diffusion plate support unit 14b
will not wrinkle the optical sheets (17A, 17B, 17C) when
the diffusion plate 13 is curved. That is, if the diffusion
plate support unit 14b supports the diffusion plate 13
through the optical sheets (17A, 17B, 17C), when the
diffusion plate 13 is curved wrinkles may form in the op-
tical sheets (17A, 17B, 17C). However, if the diffusion
plate support unit 14b directly supports the diffusion plate
13, it does not apply force to the optical sheets (17A,
17B, 17C), and the shape of the optical sheets (17A, 17B,
17C) is modified to correspond to the shape of the diffu-
sion plate 13 without wrinkling.
[0048] Although one or more exemplary embodiments
may include a plurality of diffusion plate support units
14b, the scope or spirit of the present invention is not
limited thereto. As can be seen from FIG. 6, the diffusion
plate support unit 14b may be extended along the outer
wall of the diffusion plate 13. Further, the diffusion plate
support unit 14b may be provided at portions of the middle
mold 14 corresponding to four corners of the diffusion
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plate 13.
[0049] In one or more exemplary embodiments, each
of the display panel 11, the diffusion plate 13, and the
backlight unit 12 is formed in a rectangular flat panel. The
front chassis 15, the middle mold 14, and the rear chassis
16 are formed in a curved shape. When the display panel
11, the diffusion plate 13, and the backlight unit 12 are
installed in the curved front chassis 15, the curved middle
mold 14, and the curved rear chassis, the display panel
11, the diffusion plate 13, and the backlight unit 12 are
formed in a curved shape to respectively correspond to
the front chassis 15, the middle mold 14, and the rear
chassis 16.
[0050] In one or more exemplary embodiments, the
display 10 may include a liquid crystal panel as the dis-
play panel 11, and include the backlight unit 12 for sup-
plying light to the display panel 11. It is necessary for the
rear chassis 16 to have at least a predetermined thick-
ness to accommodate the backlight unit 12.
[0051] It is difficult to manufacture the rear chassis 16
having a predetermined thickness or greater to be man-
ufactured in a curved shape in a single process or as a
single unit.
[0052] Accordingly, as can be seen from FIG. 4, the
rear chassis 16 includes a back plate 161 forming a back
surface of the rear chassis 16; an upper frame 162 form-
ing an upper part of the rear chassis 16; a lower frame
163 forming a lower part of the rear chassis 16; and a
pair of lateral frames (164L, 164R) forming both lateral
parts of the rear chassis 16. The upper frame 162, the
lower frame 163, and two lateral frames (164L, 164R)
are coupled to the back plate 161 through a fastening
member (S in FIG. 3) such as a screw, to form the rear
chassis 16. A plurality of fastening holes (161a, 162a,
163a) may be located at the corresponding positions of
the back plate 161, the upper frame 162, and the lower
frame 163. The fastening member (S) is coupled to the
fastening hole 161a provided at the back plate 161
through the fastening holes (162a, 163a) provided at the
upper frame 162 or the lower frame 163, so that the back
plate 161 is coupled to the upper frame 162 and the lower
frame 163.
[0053] The back plate 161 is formed in a rectangular
flat panel shape so as to form a back surface of the rear
chassis 16, and a plurality of boards 121 of the backlight
unit 12 may be arranged on a front surface of the back
plate 161. The back plate 161 may be formed having a
honeycomb structure disposed between two plates, so
that the back plate 161 has a light weight and a sufficiently
high strength. In addition, both lateral ends of the back
plate 161 protrude forward so that the boards 121 are
curved and fixed to the back plate 161.
[0054] The upper frame 161 is extended in a horizontal
direction of the rear chassis 16, so that it is coupled to
the upper end of the back plate 161. The lower frame
163 is extended in a horizontal direction of the rear chas-
sis 16, so that it is coupled to the lower end of the back
plate 161. In addition, two lateral frames (164L, 164R)

are extended in a vertical direction of the rear chassis
16, so that the two lateral frames (164L, 164R) are re-
spectively coupled to lateral ends of the back plate 161.
[0055] The upper frame 162 or the lower frame 163
may include a first coupling unit (162b, 163b), a diffusion
plate seating unit (162c, 163c), a tilted unit (162d, 163d),
and a second coupling unit (162e, 163e). The first cou-
pling unit (162b, 163b) provided at a front end of the upper
frame 162 or lower frame 163 is coupled to the middle
mold 14. The diffusion plate 13 is seated and supported
by the diffusion plate seating unit (162c, 163c). The tilted
unit (162d, 163d) obliquely extends from the diffusion
plate seating unit (162c, 163c) to a rear end of the upper
frame 162 or the lower frame 163. The second coupling
unit (162e, 163e) extends from a rear end of the tilted
unit (162d, 163d) to the back plate 161, so that the back
plate 161 is coupled to a front surface of the second cou-
pling unit (162e, 163e).
[0056] In addition, the upper frame 162 and the lower
frame 163 may respectively include board support units
(162f, 163f), i.e., board support portions, that are verti-
cally extended from the tilted units (162d, 163d) for sup-
porting the source PCBs 101. In one or more exemplary
embodiments, the source PCBs 101 may be installed on
a back surface of the board support units (162f, 163f).
[0057] Although the source PCBs 101 are illustrated
in FIG, 3 installed one the back surfaces of the board
support units (162f, 163f), the scope or spirit of the
present invention is not limited thereto. For example, as
shown in FIG. 10, the source PCBs 101 may be support-
ed and installed on the front surface of the board support
units (162f, 163f), and the length of the flexible PCBs 102
can be minimized.
[0058] In one or more exemplary embodiments, the
upper frame 162, the lower frame 163, and two lateral
frames (164L, 164R) are formed of aluminum (Al) and
manufactured through extrusion molding. In addition,
each of the upper frame 162 and the lower frame 163
may include a plurality of slits (162g, 163g) so that the
upper frame 162 and the lower frame 163 can be easily
modified in shape. The plurality of slits (162g, 163g) may
extend vertically through the upper frame 162 and the
lower frame 163, and may be horizontally spaced at pre-
determined distances.
[0059] Therefore, when the upper frame 162 and the
lower frame 163 are coupled to the curved back plate
161, the spacing between rear ends of the slits (162g,
163g) may be greater than spacing between front ends
of the slits (162g, 163g), and the shapes of the upper
frame 162 and the lower frame 163 are modified.
[0060] In one or more exemplary embodiments, the
back plate 161 is curved in such a manner that both lateral
sides thereof protrude forward, and the upper frame 162
and the lower frame 163 are extended in a horizontal
width direction of the rear chassis 16.
[0061] As described above, the upper frame 162 and
the lower frame 163 include a plurality of slits (162g,
163g) the back plate 161 has a sufficient strength through
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a honeycomb structure, and so that the shapes of the
upper frame 162 and the lower frame 163 may be easily
modified. In this case, the back plate 161 has a higher
strength than the upper frame 162 and the lower frame
163.
[0062] Therefore, when the upper frame 162 and the
lower frame 163 are affixed to the back plate 161 through
the fastening member S, the shapes of the upper frame
162 and the lower frame 163 are modified to a curved
shape corresponding to the shape of the back plate 161.
That is, the upper frame 162 and the lower frame 163
are curved so that both lateral ends thereof protrude for-
ward in the same manner as the back plate 161. When
the two lateral frames (164L, 164R) are also affixed to
lateral sides of the back plate 161, the rear chassis 16 is
completely manufactured. The order of affixing the upper
frame 162, the lower frame 163, and the two lateral
frames (164L, 164R) to the back plate 161 may be chang-
es.
[0063] As described above, after the rear chassis 16
is divided into the back plate 161, the upper frame 162,
the lower frame 163, and two lateral frames (164L, 164R),
and the upper frame 162 and the lower frame 163 are
curved when coupled to the curved back plate 161, and
the curved rear chassis 16 can be easily manufactured.
[0064] In one or more exemplary embodiments, the
upper frame 162, the lower frame 163, and two lateral
frames (164L, 164R) are formed of aluminum (Al) through
extrusion molding, and include the slits (162g, 163g) such
that the shapes of the upper frame 162, the lower frame
163, and two lateral frames (164L, 164R) can be easily
modified. The scope or spirit of the present invention is
not limited thereto. As a non-limiting example, the upper
frame 162, the lower frame 163, and the two lateral
frames (164L, 164R) may be formed of resin through
injection molding, so that the shapes thereof can be easily
modified without using a slit structure. Further, the upper
frame 162, the lower frame 163, and the two lateral
frames (164L, 164R), may be formed as a continuous
frame.
[0065] In one or more exemplary embodiments, al-
though the back plate 161 is curved and the upper frame
162 and the lower frame 163 are linearly formed, the
scope or spirit of the present invention is not limited there-
to. For example, as shown in FIG. 7, the back plate 161
may be formed in a flat panel, and both lateral sides of
the upper frame 162-1 and the lower frame 163-1 pro-
trude forward so that the upper frame 162-1 and the lower
frame 163-1 are curved. The upper frame 162-1 and the
lower frame 163-1 are fixed to the back plate 161-1 so
that the shape of the back plate 161-1 may be changed
to a curved shape corresponding to the curved shapes
of the upper frame 162-1 and the lower frame 163-1. In
this case, the upper frame 162-1 and the lower frame
163-1 may have a higher strength than the back plate
161-1.
[0066] In the display 10 shown in FIG. 8, the back plate
161, the upper frame 162, and the lower frame 163 may

all be manufactured in a curved shape, and the upper
frame 162 and the lower frame 163 may be fixed to the
back plate 161.
[0067] FIG. 9 illustrates the spacing between the fas-
tening holes (162a, 163a) provided in the upper frame
162 or the lower frame 163 is set to a predetermined
distance, and the spacing between the fastening holes
161a provided in the back plate 161 corresponds to the
spacing between the fastening holes (162a, 163a) pro-
vided in the upper frame 162 and the lower frame 163.
[0068] Although one or more exemplary embodiments
have been described as a direct-type display apparatus
that includes a board 121 arranged at a back plate 161
and a backlight unit 12 including an LED 122 populated
on the board 121, the scope or spirit of the present in-
vention is not limited thereto. As a non-limiting example,
one or more exemplary embodiments may also be ap-
plied to an edge-type display apparatus that includes a
guide plate arranged at a rear end of the display panel,
boards arranged at one or more sides of the guide plate,
and LEDs arranged on the boards.
[0069] In addition, although the backlight unit 12 has
been described including the board 121 and the LED 122
as a light source, the scope or spirit of the present inven-
tion is not limited thereto. Various kinds of light sources
may be used the backlight unit.
[0070] As is apparent from the above description, the
display apparatus according to one or more exemplary
embodiments includes a rear chassis. The rear chassis
includes a back plate, an upper frame coupled to an upper
end of the back plate, and a lower frame coupled to a
lower end of the back plate. The upper frame and the
lower frame are coupled to the back plate, so that the
curved rear chassis can be more easily manufactured.
[0071] In addition, the display apparatus according to
one or more exemplary embodiments a diffusion plate
support unit contained in a middle mold to directly support
a front surface of the diffusion plate, so that the display
apparatus can prevent the occurrence of wrinkles in an
optical sheet when the diffusion plate support unit sup-
ports the diffusion plate through the optical sheet.
[0072] Although a few exemplary embodiments have
been shown and described, it would be appreciated by
those skilled in the art that changes may be made without
departing from the principles and spirit of the invention,
the scope of which is defined in the claims and their equiv-
alents.

Claims

1. A display apparatus comprising:

a display panel to display an image thereon; and
a bottom chassis arranged at a rear side of the
display panel,
wherein the bottom chassis is curved so that
both lateral sides thereof protrude forward, and

9 10 



EP 2 913 707 A1

8

5

10

15

20

25

30

35

40

45

50

55

the bottom chassis includes a back plate forming
a back surface of the bottom chassis, an upper
frame coupled to an upper end of the back plate,
and a lower frame coupled to a lower end of the
back plate.

2. The display apparatus according to claim 1, wherein:

when the back plate is coupled to the upper
frame and the lower frame, the back plate, the
upper frame, and the lower frame are modified
into a curved shape.

3. The display apparatus according to claim 2, wherein:

the upper frame and the lower frame are curved
so that both lateral sides thereof protrude for-
ward, and
the back plate is coupled to the upper frame and
the lower frame and is curved so as to corre-
spond to the upper frame and the lower frame.

4. The display apparatus according to claim 2, wherein:

the back plate is curved so that both lateral sides
thereof protrude forward, and
the upper frame and the lower frame are coupled
to the back plate so that the upper frame and
the lower frame are curved so as to correspond
to the back plate.

5. The display apparatus according to claim 2, wherein:

the back plate, the upper frame, and the lower
frame are interconnected through fastening
members;
each of the back plate, the upper frame, and the
lower frame includes fastening holes through
which the fastening members pass and are in-
stalled;
the fastening holes provided at the upper frame
and the lower frame are spaced apart from each
other by a predetermined distance; and
a spacing between the fastening holes provided
at the back plate proceeds from a center portion
to both lateral ends of the back plate, and is
spaced corresponding to a spacing between the
fastening holes provided at the upper frame and
the lower frame.

6. The display apparatus according to claim 1, wherein:

the back plate is curved so that both lateral sides
thereof protrude forward,
the upper frame and the lower frame are curved
to correspond to the back plate, and
the back plate is coupled to the upper frame and
the lower frame, and is curved to correspond to

the upper frame and the lower frame.

7. The display apparatus according to claim 1, wherein
the bottom chassis includes one pair of lateral frames
coupled to both lateral ends of the back plate.

8. The display apparatus according to claim 1, further
comprising:

a backlight unit arranged in the bottom chassis
so as to provide light to the display panel,
wherein the backlight unit includes a board ar-
ranged at a front surface of the back plate and
a plurality of light emitting diodes (LEDs) popu-
lated on the board.

9. The display apparatus according to claim 1, further
comprising:

a diffusion plate arranged at a rear side of the
display panel;
at least one optical sheet arranged at a front
surface of the diffusion plate; and
a middle mold configured to support the display
panel and an outer wall of the diffusion plate in
such a manner that the display panel and the
outer wall of the diffusion plate are spaced apart
from each other by a predetermined distance,
wherein the middle mold includes at least one
diffusion plate support unit that is in direct con-
tact with the front surface of the diffusion plate
so as to support the diffusion plate.

10. The display apparatus according to claim 9, wherein
the at least one diffusion plate support unit includes
a plurality of diffusion plate support units spaced
apart from each other along the outer wall of the dif-
fusion plate.

11. The display apparatus according to claim 9, wherein
the at least one diffusion plate support unit is extend-
ed along the outer wall of the diffusion plate.

12. The display apparatus according to claim 11, further
comprising:

a source printed circuit board (PCB) coupled to
the display panel through a flexible PCB,
wherein at least one of the upper frame and the
lower frame includes a board support unit ex-
tended in a vertical direction so as to support
the source PCB.
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